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(57) Abstract 

A novel protein DERP2 originating in human hair papilla cells and having an effect of regulating the growth of hair; and a gene derp2 
encoding the same. The gene derp2 encoding the novel protein DERP2 having an effect of regulating the growth of hair can be obtained by 
cloning from a cDNA library originating in human hair papilla cells. Because of having an effect of regulating the growth of hair, this 
protein is usable in developing hair growth promoting agents, etc. 
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apilla derived erolein) 2 , &6tfl:ttI0S£3- Ht§I£f d e r p 2 

s # . ©fp ffl * # - x a « s fc* ft? e $ ni I* a ^ . 
Foyi>ci/^-y7 MBiiatt^¥Lffi»BiiiaT*<E)t#A6nTi>s. -tfcfc 
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=f- ifi m & <d ^ « * fc* w c s n x ^ t£ ^ o 

i 



WO 99/63083 PCT/JP99/02813 



SrStHfiKD E R P 2 ©Sffii, PtSlfifd e r p 2 ©J&HtfcfiR 

Sfctt (b) SB^J#^- : 1075 y KEfllK^T 1 L, < «»ffl®7 2 

^mtB^-f -ssaKi- H-ra t> rot*?). se>t;:#fpjm^ (o e^jsi^: 

2 fc|Ett©DN A^b&Sie?- Sfctt, (d) E?>J## : 2 ODNAtX f 

#&liHT»*DER P 2tt, E?'J#^1 l:St±5Ci3 4 5 75/BfcSSfr 
7+a^;Ph> (kd) ©IfiRTfti. -?:tf> 7 5 / &E?'J±ro 

*> o-ow;$:%BJlT&5 d e r p 2 E?'J#^ 2 l:itJ:5 I- 1 0 3 
smmti (bp) A^/i5S£?tfe§. 

c DNA7-(77 U — Messenger 6> (Br. J. Dermatol. 1 14, 425, 198 

H (7) m R N A * 7C \Z L T t> IPI $ c D N A * 81 S& f & Z. t ifl T € § . 

2 



WO 99/63083 PCT/JP99/02813 

m (Okubo et aL. Nature Gene I. , 2, pi 73. 1992) !C <fc -£> , itte^ ©fS*S3§&£ 

F©-^Si;ty rid T fc©£77^-£ LTc DN 
A&f«£ff ffciJISMMb o I £ MB* PUB a m H I T*MT6o 

£*-«d amt^y-Vm&OXmmZffi^tLTmmisntztzit), Mb o I 
OggfgliE^JTfe^) TGATCJ 0 AM^^Wt^nT^So foTMbo! 
tt, frfcf;:£j&£ft/i c DNAgI$#©#-£«»rT3o ^U=fd 
T$|g^$^fc*5Si«S*f#J»*^ifi^lcB a m H I 1 *^fcttW 

c D N Aa»H I B a mH I gIE?W s Sffi ^ ©BUli fcttWfT 3 . B 
amH IiMboIli TGATCj & SE*>Ja> 6>fcS. E|-©tt*$iii££-tf L* 
Sfc*. PI»*T«JWf tfcft. DNA'J^-t'SM^tntf, 77*5 K£BJ 

*ficDNA5^^7U-?:ifllf;. folSi^'f^ 
5U-(i > §mRN A® 3 ' SB©# U AfflJte^ 6 . ^®5' AO BR £ © "3 "5 » 30 K 
GATC)5:5«SE5iJ**tBS-rafflfi[*TO««*^>u-p^*. Si3' *5gc 
DNA7-f^5 U 5 fcfe&fcasfi* + 
c DNA«rH-©££SE?!l&ft5£'ta. ^©«t , 5k:bT*5£Snfc«£iH^*W 

ISE^J^iTft^t- ^©^frb. ^-©BEyJfcWt" * c DN At ITCWaJI 
&# 3/789T*tjfccDNA»rH-£. t h%?LSHIBIiaTK5SSUTl»*Jte 

^ © d n a ©m t v t iign l . 

±Ec DNAWrH-ttltIiB^fci*0. niRNA©3 ' SS0 — g&0fctt b**^ 
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IT, illcDNA^IILL 

gJiU ±IS3* iijtrt«E^J^WT5jSS^^$©^'J rl* £ I'*? F£^£ 

n&^^7^v-i LIP CR£fx o&. ttl. 5kbODNABfM- 

fcmRNA^iSil, ^p->r*y ^ttSfctt^ynttffl 5 ' RACE^vF 
d itioTfeff -5 - $ efcHtttt^fc. ±153' ISrtf-£ 

-? u — ~7° b. IT, ±IBt F±ffi2&H£fc«^?LsSMc DNA^'f^'J-S. 
nn--;\^yu -t?-->3 >* fete 75— £ a< y u y-f -t?--> 3 >T, S 

±fB#f£KJ;oTi§i|6Lfc c DNA»f>m, 7° O ^ £> TfJ H5 $ tlT V» £ 1 

^7 ^-pGEM-TtZila^jA*-, £&gBE?'J£&£L£. CKDfg, D N A £ $£3 

\z 2 £ D->MLT, ^-n-etlW c D N Alfr)t<D&gga?iJ£&£-f £ £ £ K<fc 
D, IH^JcOSlISSrff ofc. ^coiS^J^t- — -^O® eHHtRfll® (Open Reading F 
lame, ORF) SH^rtfU £4)il£?£d e r p 2, (C □ - F $ tl3 

^ .fc x , aa***.*^ £■?% zttf-v^Zo m^te^? ?-tLTte> ± 

mm&*<D7?X 5 F (#iJ, p BR 3 2 2, pUCl 1 , tfi^ffi*5($ 

D)^77S F (WK pUBl 10, pC 1 94t©i) , &M& %<D?yZ 5 F 
(#K p S H 1 9 ^(Difc) , £ ^t/Wr'J ^7 7- U F □ «7 W 

£$DN A7^7°?-£ffl^TMIH§&i:3 F > ^UlR&it □ F >£tttt]T £ £ i 

yp^.^-jjljll^, ^-^^p^.-^-^ fg^KlJSUTjlgiliK-f *l 
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LT^^$-&>til!6-&SD E R P 2 tt, jl^ & x7 hn>f>-?-ffl 

DE R P 2 (D%.m<Dl%^mmT'% &ffi±t lilt Xvx U t7MT&5Es 
cher ichia coii©£M$> A^JU^SaT*SBaciLLni subt i 1 is <Z)&am%> 
BSe.J- bTtt Saccharomvces cereviliie©^ii^< ijtlUSS <h b T « C O S - 

T&fc>*>> iffc^ d e r p 2 W^M^Jfrfe^T. l*(5AaW»I« 0iJ*tf 

NAT*n«, gE?'J#^2 Cj£LfcDNAE?fl£<0ffljSfcWfc>5?\ #fSBJ©$S 
H F*g © & CD T & 5 . 

±IH©DN Af^cOggH iH5^d e r p 2 CDDNAgE^'Ji 9 0 %W±<Z)*B 

laitts^r-ts b<DX'$>nm ! t®$e.mfc~e&z>o &tz. ae? d erp2tA^ 

'J^Xt5gSil/T(t iI^tf>&#T (09*tfDIG DNA Labeling kit, 
y >#-. -7 >A-f AftSICat No. 1 1 75033) T^P-^^^^^L^ii^!', 3 
2'CWDIG Easy HybM U • v WW AftglCat No. 1603558) *T 

A'f^u^'fXSt. 5 otroo. 5XSSCi§l (0. 1% [w/v] SDS 
£<£&) *T*> < 1 x S S CttO. 1 5M NaCl, 

0. 0 15M {7X>$ii- h U 9AT&3) TOU-lf WW XU y-fif-v'a > 
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T. d e r p 2 CA-f^'J ^< Xt58llT?»nB«kl». 

<D^ISl*|CD&C0T&3. 
T&to^ $r*l^£SCD E R P 2 075 / ^SS?iJ© 1 L- < tt|gRfi®7 5 / 

Ttt, ->> (Gly) tyaU> (Pro) > G 1 y £7 5n> (Al a) 
S fc teA* U > ( V a 1 ) , D-fy> (Leu) £ -f V □ «f «> > (I 1 e ) » if)]/ 
9 5 >lt ( G 1 u ) tif)V* 5 > (Gin) , 77^7*>8 (Asp) t7 7. 
/t^> (Asn) , ->x^-T> (Cys) £7, (Thr) . Thri 

■fe U > (S e r ) SftUAl a, 'Jy> (L y s ) t7;^-> (A r g) , 9 

8E,t, i fcwL-fcSJrSgeKD er p 2 075 ynE9ij±o«». 

DERP 2 tSfiiT*«ffi*WLT l» . Ma 1 ? d e r 

p 2©5g£S#*DERP 2Cfitt«lll»tt, 

ttemZti*. *©fc».. SRJSfi : P®S8E*8i»Ta<»H*DERP 2 <D«3ltg 

derp 2^iaiDERP 2 li. d ©«&431Stt«jH©»iSlC*]ffl-r S £ £ 
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tf?£5. WAtf,. itfe^d e r p 2 ©i|£¥fg$& 4MC«M£ l^^ffiS 
I£^d e r p 2 P C R$<Djgyifc#ftTfcfflT* 0 : 

a»«H0fie^5eat4iL*»®*iB^s^^* , "p**- derp2£ 
mmm it, d e r p 2 ©^aojfcfifctafflsTsaffiSf&ifli'f s^aisttsa 

sgw * siifi-f * fc * © a &© m 

SSI»#i*, W>Xm&frWkXfac DNA©}ftai*c DNA©JfiSIB5iJ®ftj£Stt, 
Uftlfe^lf CtoTg^^aoSl^fe (Molecular CI oning. 2nd. ed. , Col d 
Spring Harbor Lab. Press, 1 989, ^ T«¥Wfc#ft£*8# Lit 

£ft&09 itfs^d e r p 2 □ 

1) %%mmm<Dftmt%m 

th^ftffiffllStt, MSAIStt (30?) ©56€Waft©^a^e.Messenger 
£<D#&(Br. J. Dermatol. 1 14, 425, 1986) \Z$£-d Tirit, J8*L£. €S 
T»35^€?LSS® D tiiU. 1 2 X^HftjeHiiffi (F B S) SrMLfcMEMigffi 
SAnfc->t-H:Kf t» 5 %CO 2/ 9 5 % a i r . 3 7tOC02^> + 
^s%-?-$T~7 BMSttfc. ^HI^b7^ h^D^X LT££M£, 0. 
0 5 % h U 7°~>>- 0 . 53mM E D T Ajg« Srffl ^TEUX L fc. Lfc^ 

2) jte^ ©as»Ba9>jo*3e 

b h ^?Lal^fflflSft 5fe ©m R NA^iii IT, *A$e>©#& (Okubo et al. 
Nature Genel. . 1992. 2. pl73) fcft^. 3' f Sc DNA7-f ^5 U-^fllil I 
fc. 75 U-frfc&fe&K: 7 8 9ffl0*ltft*#«:gftU cDNAg&# 

ODlfiSBE^JS^ffibfc. BE50ft3£^ttDN A >/->7X>U— ( ABI ttMPRI SM377) 

7 8 9®OJIi*Si>L'f*:4"©*DN A»rH-©5SSSSfi*»«Tbfctg*'. ^1^1- 
STBS^J (E^-l) fcWTaiftfc 1 ? ©SE^SSffi** 3 / 7 8 9 T&ofc. 
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3) ga^iJ — 1 *£tl c DN AlSiM-«i7 n-->>? 

1 c DN AKJt©^ D-->^^^Tro^S{Ccfc Ofrofeo ST. 

DNAM (ABIttH380B) "P-&tfLfc. *V>T\ ? J*?7 7 -V 9 

(ADR2) <Dc DNAif AgMiM WE?'J & * U V* 
^F 1 3) £. mmiZ&f&Ltzo XDR2Z2n-->>?H7$> 

-ttS. Human Brain cerebral cortex 5' -STRETCH cDNA library (£D>x 
y>7y#7 HJ-Xtt»)£fifS!£U BE^'J- 2 Otf'J U*^ F£E?"J- 

3(D^-'Jd'^i7l/^'5 1 F^^7'f7-<*:L. £ b(C?2/ 5LA PCRKit Ver. 2i P 

cDNA library (^10 8 pfu/ml) 5/zl 
lOXPCRA'y 7 7-(25mM Mg+ + £-&tf) 5 a I 



2. 5mM dNTP 


lM 1 


10wM E#l- 2 


2m 1 


10m M E?'J- 3 


In 1 




34. 5m 1 


LA Taa** 'J*7-t' 


0. 5u 1 


nis IS 


50 u 1 



P CRiM 9)V\t> 9 4tT2Wft. 9 8-CT-2 0S>fflS«$ti-» 68t 
ST- 1 "C/2 gXOjgffiTftaiU, 6 8*CT3#{£&U H iC 7 2 t T 1 0 £[Hj 
3 0 [BltS t) jILTIt ^fco 
±fE^ft(;ckO> E5»J- l £WT3DN Ai)t <*U . 5kb) 
(i21) . 

3) TJiffiufcDNAWrH-*. 7# D-xy;ntM&®j «f)Vm&l%) 

A*> F*-&tiy;p*«0 tULfc. 7^D-X^'JW>bODN A »r H" © Jfl Hi £ III 8! 
tt, GENECLEAN II Kit UW* 1 0 l&S) fcffl^TfTofc. 

CCDfdJtBMLfcDN AUrJtS. <fiSE?>Jifc3£ffl^^ ^-pGEM-T (^D/*'?± 
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gg) {--y-y 9 n-->ifLtz (13 0) „ Ligation?i?^«^^ 7DNA Ligation K 

it Ver. 2 (SiBilH) &T©fflJ*T 1 6*CT 1 . 5 WUfflRJE^^fc. 

ttttiffiffil/fcDN AHfJt 1 m 1 (50ng> 

pGEM-T l#l(17ng) 

tK 3m 1 

Ligation?^ _3jU 

gfi 10M 1 

te!fe#&7>fcT5'U > (Amp) 50jig/ml> 5-Bromo-4-Ch 1 oro-3-i ndo 1 y 1 
-j3-D-galactoside4 0 m g/m 1 , Isopropy 1- j3 -D-Thio-Galactopyranoside 1 
0 0/iMmt4LB*X«M!l:^l'-TY >?L, 3 7tT-^llfc. 

±ISyi/- hfcttJJIL&3P — -&5 0 m g/m 1 OAmp^lfL B^ftig 
110ml (I&SLT3 7*CTf-l!fei85fcU S'C?»»K:«t r> Tl#«Iftt«. 
QIAprep Spin Plasmid Miniprep Kit (*7y>ttSS) T*fl& A D N A £|fi§S b 

5) DNAiJtCllE^JO^ 
«SiB9"Jft£tttDNA>—^X>U— (ABI|±®PRISM377) fcffll*. **-f * 

D->0 c DNA©iSlie^J^E?Jt^ 3 fcwf. ^^^SgS^J^E^J 
- 2RtfIE?'J- 1 <D -5 *. IB — 2 (D±.tiiffi%l%t /vT^tz Z. £fr b , @M£T S 
itfc^d e r p 2 □ > if £ tlfc CI t * ffilg L- &. 

SicDNAtt3 4 5 ^IiO)$5iei (DERP2) $3-Ff§ORF 

iftittCiWI Dreading frameTfcita F >*«ttJ31Lfc £ S^cDNAWM" 

MM 1 €¥L8»IIIS®flfc»fi 
1) JaDERP Z^^f Hia^roiS 
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ittfn*W* mitt) \Zftr>T ftlSLLIZ. DERP2©75;lE?'JC-ffl^ 
tf^7*xF (il@0l?'J-4) £. K ->>izlM if- (ABIttfi) 

V>T£ricU :n«*t'J 7geSf^ ; &->7:i>iCTl^ 5 Kjfc-CfcJSLTialB 
tbtzo ^0tnMO. 5mg&0tl (Kb 1 : JW, 1 Og£. 
TCftALfc. IIM^H, 2 8, 4 2 B &fcE!£0Stl£* ffl ^TStftg 
£fT<^> 33 @ 5 2 B 1 K^JfiL&S® tfc. inlfiim^^, M7> ; E-£ 

AtfiffiffiCk Oft I g GBi#S:fflfiU ^t^nf-f >At770-7*7A. 

Wfcffi#£Jftf§L£. ^©JftftB, in vitro MSSIR X A (7°d * #*tg![) 
*fflV»T»K^fKLfcDER P 2»*<RrftWKIS^bfc. €¥LalM £ 1 m 

M S D S»S£C*»LTIH«LfcgeR8il£t;:#lE"ra 37kdoS6Itft 

2) taDERP 2^7*^HJa#*ffl^fc%?LII*Blia©»t#a6 

£!S0!I1 T*# Siting b£^?L 31 ifffiBS^ 8^ft>A-77^F (Nunc) £ 1 . 
5 x 1 0 4 c e 1 Is /w e 1 1 £fc*«k "5 t«ll, 1 2 % F B S £MLfc 
MEMigi&<£T'. -fftigHUfco igtt!l£l&£U fling £ 4 % ^ y *J|/ A 7 ;Ux t 
F-0. 25XTween20Sffl^Ttil1?15»IHl)llfc. CttSrinDE 
RP2^y? Finft5/ig/mlT4'C, -Mil- gl:t'tf >{tS5 h'7 
h I g Gia#*RJ6 3-fr&£. AEC staining kit (->^-?ttj9) T?5Efi^1*-fc. 
f0fiS^51tibfc. ^AIB*fflliaottfilSO^;U^*7 (ER-GolgiOfil*) 

umm2 %mmmz&ttz> d e r p 2 <dm 

gMT#i3!im^bfcfit#Aim (30t) %«lil*<Z>^?LsSM, fcJctf 
|p|«o*ffiT5Mttl/fclH4Sil»%SS#litt (34?) £SgR&«®%¥L&»lia 
frfc, »ftl:<kDiRNASIi!iail/fc. §iRNAUg^, DNaseKGibco BRL) 
ia-yh (U) Tilllfct. 01 igo(dT) 12-18 Primer (GIBCO BRL)*«fc 
tfSuperscriptll (GIBCO BRL)£ffl^T, Superscr ipl I WM<D ~?u V 3 -)\> £S£ 

cDNA^^fililfc. :0c DNA^IliU (ABItt|S!380 
B) T'SfcLfzd e r p 2 ft lift ft "7- (fg 1 EKBEyJ- 5£cktf 6) £ 

fflUT, i§40(i 1 tLT^TroPCR^fi^fc. 

10 



WO 99/63083 



PCT/JP99/02813 



cDNA 40ng 



Ex taq buffer (Takara) 



x l 



dNTPs (Takara) 



0. 16mM 



[a-32P]-dCTP (NEN) 



590kBq 



Ex Taq (Takara) 



2 D 



mm- 5 



0. 2m M 



mm- 6 



0. 2m M 



pcRif-f^jm. 9 4x:x'2ftmtiamm. 94^30 g>, 6ot3oi>, 72 
■c 1 1 8 im ?;i/*&DiILfco 

H0EJ£i£6 At 1 12 %#U7i7 U;U75 F f m ^ gftKi L , ^ 
BAS- 2000II (7v7^U) CT. If <@ £ tlfc d e r p 2 ©Tfr 
»0&i;ftfc8tStfl6*«IJ£Lfc. derp2mRNAllt iffljgL-ifcftWffi&iS 
*IMt)4 , i^dCTP^-fi~CliIE^^ l/tffl l^fcLibosomal protein S26t' 

BStttgibT, d e r p 2mRH AtDft&ifiMfr-olt. 

Umm 3 xT. hXxD >MU^cfc§jilE ; Pd e r p 2 05£S3E<t 

mmm 1 t^«©^&T. mtsjui^ss^iitt (38?) 

S«BIS*^BIiSSItfc. 5 fMl @ CDSfflBS^r , 2X105ce 1 1 s/6 c m 

HXxP >mMt%t& ( 0 > 10, 5 0, 2 5 0 nM) t^ULT, 2 
4~7 2«flffl$e)t««Ufc. ®t&*&&&. M£PBS (-) T'ft#U ± 

RNA^ttmtfco mmmi<r>5) tmmizLxmmLfzc dna4 o n gzm 
mtL, mm- s&zzsmm- 6 z^^i -?-tLx. £S2 0 m 1 -eaTcp 

C R * ff -o It . 

cDNA 40ng 
Ex taq buffer (Takara) lx 

dNTPs (Takara) 0. 5mM 

Ex Taq (Takara) 1U 

gg^ij- 5 0. 5m M 
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0. 5m M 

PCRIM^W*. 9 5X;T-2ftmm'&. 95t30#, 6 0 C C30#. 72 
tl»^2 3 1M 9 Sbfc. 

fc«SH«kO. ^LMIlSil&ttSiie?- d e r p 2 ©SSMtfttfllf § - tifi 

NA5'f^7 l J-*6, 3/7 8 9 ©«ST?5tB$nSDNAWfH-OlfiaE5ll* 

E?'J- 3 »i, 7J*?7 7-¥i7 0-~>#"<2*-e>c DN Ajf AM$£>E 
BE?iJ-4te, iaDERP 2^:/?Fft#£IW8!!-f *fc*K<!£/f!L£. DERP 

2 o SB # IE iff JS"*:/^ K ©E?0£^T « 

E?'J-5te, d e r p 2 & P C R Tif £ £ <DgR#E?iJ T & 3 . 

E^iJ- 6 tt,. d e r p 2 £ P C R TiffflTS fc»©SP»E^JT» 5. 
^20 tt, ia?iJ-l*^ifcDNA7-f^7 y-CMf^P C R $it. 
|3|(t £ o-~>^£ ^-pGEM Tilitfe^ d e r p 2 

ftDERP 2^7^F£n#£ffl^T. #*tiS£L£€?LSi«IJI&£fc 

f6 Btt. ttSAHtt»%»**©^?LS§«llia*«k^tta!JIJl€ffiffi#3ESSfii5 
&*<Z>€¥UlMT*tfK d e r p 2 <£f£3Ig£H:!t& UfcHS^T. 

$&7Wt* =&ffijf!S©x7. hXr □ >0#ti£TT<Z>, jtfiTd e r p 2 CDlSg! 
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IB m & 

SEQUENCE L I ST I NG 

<110> TAISHO PHARMACEUTICAL CO. .Ltd. 

<120> Dermal Papilla Derived Protein 2 

<130> P482 

<150> JP 1 0-148579 

< 1 5 1 > 1 998-05-29 

<160> 3 

<210> 1 
<211> 345 
<212> PRT 

< 2 1 3> Homo sapience 
<400> 1 

Met Leu Ala Ala Arg Leu Val Cys Leu Arg Thr Leu Pro Ser Arg 
5 10 15 

Val Phe His Pro Ala Phe Thr Lys Ala Ser Pro Val Val Lys Asn 
20 25 30 
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Ser He Thr Lys Asn Gin Trp Leu Leu Thr Pro Ser Arg Glu Tyr 

35 40 45 

Ala Thr Lys Thr Arg He Gly He Arg Arg Gly Arg Thr Gly Gin 

50 55 60 

Glu Leu Lys Glu Ala Ala Leu Glu Pro Ser Met Glu Lys He Phe 

65 70 75 

Lys He Asp Gin Met Gly Arg Trp Phe Val Ala Gly Gly Ala Ala 

80 85 90 

Val Gly Leu Gly Ala Leu Cys Tyr Tyr Gly Leu Gly Leu Ser Asn 

95 100 105 

Glu He Gly Ala He Glu Lys Ala Val lie Trp Pro Gin Tyr Val 

110 115 120 

Lys Asp Arg He His Ser Thr Tyr Net Tyr Leu Ala Gly Ser He 

125 130 135 

Gly Leu Thr Ala Leu Ser Ala He Ala He Ser Arg Thr Pro Val 

140 145 150 

Leu Met Asn Phe Met Met Arg Gly Ser Trp Val Thr He Gly Val 

155 160 165 



Thr Phe Ala Ala Met Val Gly Ala Gly Met Leu Val Arg Ser He 
170 175 180 
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Pro Tyr Asp Gin Ser Pro Gly Pro Lys His Leu Ala Trp Leu Leu 

185 190 195 

His Ser Gly Val Met Gly Ala Val Val Ala Pro Leu Thr He Leu 

200 205 210 

Gly Gly Pro Leu Leu lie Arg Ala Ala Trp Tyr Thr Ala Gly He 

215 220 225 

Val Gly Gly Leu Ser Thr Val Ala Met Cys Ala Pro Ser Glu Lys 

230 235 240 

Phe Leu Asn Mel Gly Ala Pro Leu Gly Val Gly Leu Gly Leu Val 

245 250 255 

Phe Val Ser Ser Leu Gly Ser Met Phe Leu Pro Pro Thr Thr Val 

260 265 270 

Ala Gly Ala Thr Leu Tyr Ser Val Ala Met Tyr Gly Gly Leu Val 

275 280 285 

Leu Phe Ser Met Phe Leu Leu Tyr Asp Thr Gin Lys Val He Lys 

290 295 300 

Arg Ala Glu Val Ser Pro Met Tyr Gly Val Gin Lys Tyr Asp Pro 

305 310 315 

He Asn Ser Met Leu Ser. He Tyr Met Asp Thr Leu Asn He Phe 

320 325 330 
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Met Arg Val Ala Thr Met Leu Ala Thr Gly Gly Asn Arg Lys Lys 
335 340 345 

<210> 2 
<211> 1035 
<2 1 2> DNA 

<213> Homo sapience 
<400> 2 

10 20 30 40 50 60 

atgttggctg caaggctggl gtgtctccgg acactacctt ctagggtttt ccacccagct 60 

ttcaccaagg cctcccctgt tgtgaagaat tccatcacga agaatcaatg gctgttaaca 120 

cctagcaggg aatatgccac caaaacaaga attgggatcc ggcgtgggag aactggccaa 180 

gaactcaaag aggcagcatt ggaaccatcg alggaaaaaa tatttaaaat tgatcagatg 240 

ggaagatggt ttgttgctgg aggggctgct gttggtcttg gagcaltgtg ctactatggc 300 

ttgggactgt ctaatgagat tggagctatt gaaaaggctg taatltggcc tcagtatgtc 360 

aaggatagaa ttcattccac ctatatgtac ttagcaggga gtattggttt aacagctttg 420 

tctgccatag caatcagcag aacgcctgtt ctcatgaact Icalgatgag aggctcttgg 480 

gtgacaaltg gtgtgacctt Igcagccalg gttggagctg gaatgctggt acgalcaata 540 
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ccatatgacc agagcccagg cccaaagcat ctlgcttggl Igctacatlc Iggtgtgatg 600 

ggtgcagtgg tggctcctcl gacaatatla ggggglcctc ttctcatcag agctgcalgg 660 

tacacagctg gcattgtggg aggcclctcc actgtggcca tgtgtgcgcc cagtgaaaag 720 

tttctgaaca tgggtgcacc cctgggagtg ggcctgggtc tcgtctttgt gtcctcattg 780 

ggalctalgt ttcttccacc laccaccgtg gctggtgcca etc 1 1 tactc agtggcaatg 840 

lacggtggat tagttcttlt cagcatgtlc cttctgtatg alacccagaa agtaatcaag 900 

cgtgcagaag tatcaccaat gtatggaglt caaaaatatg atcccattaa etcgatgetg 960 

agtatclaca tggatacatt aaatatattt atgcgagttg caactatget ggcaactgga 1020 
ggcaacagaa agaaa '035 

<210> 3 
<211> 1268 
<212> DNA 

<213> Homo sapience 
<400> 3 

aaclgcgagg cgaaggtgac eggggacega gcatttcaga tctgclcggt agacctggtg 60 
caccaccacc alg tig gel gca agg clg gtg tgt etc egg aca cla cct let 112 
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Mel Leu Ala Ala Arg Leu Val Cys Leu Arg Thr Leu Pro Ser 
1 5 10 



agg gll lie cac cca get ttc acc aag gec tec ecl gtt gtg aag aal 
Arg Val Phe His Pro Ala Phe Thr Lys Ala Ser Pro Val Val Lys Asn 
15 20 25 30 



tec ate acg aag aal caa tgg ctg tta aca cct age agg gaa tat 
Ser He Thr Lys Asn Gin Trp Leu Leu Thr Pro Ser Arg Glu Tyr 
35 40 45 



gee acc aaa aca aga att ggg ate egg cgt ggg aga act ggc caa 
Ala Thr Lys Thr Arg He Gly He Arg Arg Gly Arg Thr Gly Gin 
50 55 60 



gaa etc aaa gag gca gca ttg gaa cca teg atg gaa aaa ata ttt 
Glu Leu Lys Glu Ala Ala Leu Glu Pro Ser Mel Glu Lys He Phe 
65 70 75 



aaa att gat cag atg gga aga tgg ttl gtt get gga ggg get get 
Lys He Asp Gin Met Gly Arg Trp Phe Val Ala Gly Gly Ala Ala 
80 85 90 



gtt ggl ctt gga gca tig tgc tac tat ggc ttg gga ctg let aat 
Val Gly Leu Gly Ala Leu Cys Tyr Tyr Gly Leu Gly Leu Ser Asn 
95 100 105 



385 



gag atl gga get all gaa aag get gta all tgg eel cag lat gtc 

Glu He Gly Ala He Glu Lys Ala Val He Trp Pro Gin Tyr Val 

DO H5 120 
18 
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aag gat aga alt cal tec acc tat alg tac tta gca ggg agt all 475_ 

Lys Asp Arg He His Ser Thr Tyr Met Tyr Leu Ala Gly Ser He 

125 130 135 

ggt tta aca get ttg tct gec ata gca ate age aga acg cct gtt 520 

Gly Leu Thr Ala Leu Ser Ala He Ala He Ser Arg Thr Pro Val 

140 145 150 

etc atg aac He atg atg aga ggc tct tgg gtg aca att ggt gtg 565 

Leu Met Asn Phe Met Met Arg Gly Ser Trp Val Thr He Gly Val 

155 160 165 

acc ttt gca gee atg gtt gga get gga alg ctg gta cga tea ata 610 

Thr Phe Ala Ala Met Val Gly Ala Gly Mel Leu Val Arg Ser He 

170 175 180 

cca tat gac cag age cca ggc cca aag cal ctt get tgg ttg eta 655 

Pro Tyr Asp Gin Ser Pro Gly Pro Lys His Leu Ala Trp Leu Leu 

185 190 195 

cat tct ggt gtg alg ggl gca gtg gtg get cct ctg aca ala tta 700 

His Ser Gly Val Met Gly Ala Val Val Ala Pro Leu Thr lie Leu 

200 205 210 

ggg ggt cct ctt etc ale aga get gca tgg tac aca gel ggc att 745 

Gly Gly Pro Leu Leu lie Arg Ala Ala Trp Tyr Thr Ala Gly He 

215 220 225 

gig gga ggc etc tec act gtg gec alg tgt gcg ccc agt gaa aag 790 
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Val Gly Gly Leu Ser Thr Val Ala Met Cys Ala Pro Ser Glu Lys 
230 235 240 



ttt ctg aac alg ggl gca ccc ctg gga gig ggc ctg ggt etc gtc 
Phe Leu Asn Met Gly Ala Pro Leu Gly Val Gly Leu Gly Leu Val 
245 250 255 

ttt gtg tec tea ttg gga let atg ttt ctt cca eel acc ace gtg 
Phe Val Ser Ser Leu Gly Ser Met Phe Leu Pro Pro Thr Thr Val 
260 265 270 

get ggt gec act ctt tac tea gtg gca atg lac ggt gga tta gtt 
Ala Gly Ala Thr Leu Tyr Ser Val Ala Met Tyr Gly Gly Leu Val 
275 280 285 

ctt ttc age atg ttc ctt ctg tat gat acc cag aaa gta ate aag 
Leu Phe Ser Met Phe Leu Leu Tyr Asp Thr Gin Lys Val He Lys 
290 295 300 

cgt gca gaa gta tea cca atg tat gga gtt caa aaa tat gat ccc 
Arg Ala Glu Val Ser Pro Met Tyr Gly Val Gin Lys Tyr Asp Pro 
305 310 315 

att aac teg atg ctg agt ate tac atg gat aca tta aat ata lit 
lie Asn Ser Met Leu Ser He Tyr Met Asp Thr Leu Asn lie Phe 
320 325 330 

atg cga gtt gca act alg ctg gca act gga ggc aac aga aag aaa 

Mel Arg Val Ala Thr Met Leu Ala Thr Gly Gly Asn Arg Lys Lys 

335 340 345 
20 
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880 



925 



970 



1015 



1060 
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tga agtgacl cagcticlgg ctlctctgct acatcaaata tcttgtttaa tggggcagat 1165 
atgcattaaa lagtttgtac aagcagctlt cgttgaagtt tagaagataa gaaacalgtc 1225 
atcatattta aatgttccgg laatgtgatg cctcaggtct gcc 1268 
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m $ cd & m 

1. (a) Ztcte (b) 

(a) EMM : 1 KEffi©75 yKE5flJ&>&fc*5eK ; 

(b) E?'J#*t : 1 ©7S yKEBIfcS^T 1 L < Mi©7S 

2. &T£> (a) Sfctt (b) ff)DNA 

(a) E«*t : 2CE«fl)liSfi^5ft5DNA 

(b) E?'J#*t : 2(DDNAtXh l J>yx> h a^frTA-f 7 U ^^f XI, 
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10 20 30 40 50 60 

gatcccatta actcgatgct gagtatctac atggatacat taaatatatt tatgcgagtt 60 

gcaactatgc tggcaactgg aggcaacaga aagaaatgaa gtgactcagc ttctggcttc 120 

tctgctacat caaatatctt gtttaatggg gcagatatgc attaaatagt ttgtacaagc 180 

agctttcgtt gaagtttaga agataagann catgtcatca tatttaaatg ttccggtaat 240 

gtgatgcctc aggtctgcct ttttttctgg agaataaatg cagtaatcct ctcccaaata 300 

agcacacaca tnttcanttc tcatgttttg agtgatttt 339 

10 20 
cggtaatgtg atgcctcagg tctgcc 26 

10 20 30 

gaaggcaaca gacaggtctg acatggattg 

EM- 4 

Gly Cys Val Arg Ser lie Pro Tyr Asp Gin Ser Pro Gly Pro Lys His Leu 
5 10 15 

EW-5 

10 20 
ttccacctat atgtacttag caggg 25 

E^J-6 

10 20 
agatactcag catcgagtta atggg 25 
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